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specification 
(piping structure in tire vulcanizing machine 
background of the invention 

Technical Field 

The present invention relates to a piping structure for 
supplying and discharging a fluid to a bladder provided in a 
tire vulcanizing machine. 

Description of the Related Art 

The tire vulcanizing machine is provided with upper and 
lower metal molds and a bladder expanded and contracted by 
supplying and discharging the fluid, and is structured such as 
to vulcanize a raw tire by pressing the bladder expanded by 
supplying the fluid to an inner surface of the raw tire which 
is set to an inner portion of the metal molds. 

Amain pipe is connected to an inner portion of the bladder, 
and a plurality of branch pipes (a steam supply pipe, a gas supply 
pipe, a shaving gas supply pipe, a gas recovery pipe, an exhaust 
pipe and the like) are connected to the main pipe via a plurality 
of valves. 

As mentioned above, a plurality of branch pipes are 
connected to the main pipe via a plurality of valves, 
respectively . 

In conventional, the piping structure of each of the valves 
and each of the branch pipes with respect to the main pipe employs 
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a two-way, three-way or four-way switch valve having a flange 
or an inside screw and an outside screw, and a valve unit is 
formed by assembling them in one position. 

In the case that the valve unit is formed in the manner 
mentioned above, it is possible to intend an effective 
utilization of a space, however, in the conventional structure, 
when connecting each of the valves and the branch pipes to the 
main pipe, the structure is made such that the pipe is processed 
in an optional shape such as thread cutting the pipe and welding 
the flange, and the valve unit is finally formed by combining 
a lot of these pipes and valves. 

Accordingly, in the conventional structure, the piping 
structure becomes complicated and constrained by a lot of pipes 
and flanges, so that there are problems that a lot of labor hour 
is required for keeping the pipes warm, a lot of labor hour is 
required for replacing the valves for maintenance. Further, 
in the case of securing an area for operating and maintaining 
the valves, there is a problem that the valve unit is enlarged 
in size. 

Further, since a lot of pipes are complexly placed and 
the pipes are arranged approximately horizontally, there is also 
a problem that a drain is hard to be get out from the pipes due 
to an accumulation of the drain. 

The present invention is made for the purpose of solving 
the conventional problems mentioned above, and an object of the 
present invention is to provide a piping structure in a tire 
vulcanizing machine which has a simple structure, has an improved 
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operability of a valve, can easily execute a maintenance work 
such as a valve replacement, and can form a compact valve unit 
having a reduced piping area. 

DISCLOSURE OF THE INVENTION 
In order to achieve the object mentioned above, in 
accordance with a first aspect of the present invention, there 
is provided a piping structure in a tire vulcanizing machine 
comprising: upper and lower metal molds; a bladder expanded and 
contracted by supplying and discharging the fluid; and the 
bladder expanded by supplying the fluid being pressed to an inner 
surface of the raw tire which is set to an inner portion of the 
metal molds, wherein the piping structure comprises: a panel 
block in which a main flow path connected to a main pipe connected 
to an inner portion of the bladder, and a plurality of auxiliary 
flow paths connected to a plurality of branch pipes are formed 
in an inner portion of a block main body; and a plurality of 
panel valves in which a valve body for opening and closing a 
valve port is provided in an inner portion of the valve main 
body, an inflow path and an outflow path are communicated in 
an open state of the valve port by the valve body, and the inflow 
path and the outflow path are communicated and shut off by opening 
and closing the valve port by means of the valve body, wherein 
the block main body of the panel block is formed long in a vertical 
direction, and a block side connection surface is approximately 
perpendicularly formed in a side surface thereof, wherein a valve 
side connection surface is approximately perpendicularly formed 
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in one side of an outer surface of the valve main body, and a 
plurality of panel valves are attached to the block main body 
side by side in a vertical direction in a state in which the 
valve side connection surface is connected face to face to the 
block side connection surface, wherein each of the panel valve 
mounting portions is composed of a first outflow port from a 
first inflow port and the outflow path to the inflow path formed 
in the valve side connection surface of the panel valve, a second 
outflow port from a second inflow port and the auxiliary flow 
path to the main flow path formed in the block side connection 
surface of the panel block, and the valve side connection surface 
and the block side connection surface connected face to face 
in a state the first inflow port and the second outflow port 
are matched and the second inflow port and the first outflow 
port are matched. 

In a piping structure mentioned above, there is a form that 
is arranged at a lowest position in a plurality of panel valves 
including a steam supply valve, a gas supply valve, a shaving 
gas supply valve, a gas recovery valve, an exhaust valve and 
the like, and the exhaust valve (Claim 2) . 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic view of a piping structure in a tire 

vulcanizing machine in accordance with an embodiment of the 

present inventions- 
Fig. 2 is a plan view of a notched cross section showing 

a mounting structure of a panel valve in the piping structure; 
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and 

Fig. 3 is a side elevational view of the panel valve. 

BEST MODE FOR CARRYING OUT THE INVENTION 
A description will be given below of a mode for carrying 
out the present invention on the basis of an embodiment shown 
in the drawings. 

Fig. 1 is a schematic view of a piping structure in a tire 
vulcanizing machine in accordance with an embodiment of the 
present invention. Fig. 2 is a plan view of a notched cross section 
showing a mounting structure of a panel valve in the piping 
structure, and Fig. 3 is a side elevational view of the panel 
valve . 

A tire vulcanizing machine A is provided with upper and 
lower metal molds 1 and 1, and a bladder 10 expanded and contracted 
by supplying and discharging a heated fluid, and is structured 
such as to vulcanize a raw tire T while holding, by pressing 
the bladder 10 expanded by supplying the fluid to an inner surface 
of the raw tire T set in inner portions of the metal molds 1 
and 1 . 

A fluid supply pipe 21 (a main pipe) and a fluid discharge 
pipe 22 (a main pipe) are connected to an inner portion of the 
bladder 10, and the fluid supply pipe 21 and the fluid discharge 
pipe 22 are connected to a fluid supply flow path 31 (a main 
flow path) and a fluid discharge flow path 32 (a main flow path) 
which are formed in an inner portion of a block main body 30 
of a panel block 3. 
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In addition to the fluid supply flow path 31 and the fluid 
discharge flow path 32 which serve the main flow path, a plurality 
of auxiliary flow paths 33 connected to a plurality of branch 
pipes 4 (a steam supply pipe 4a, a gas supply pipe 4b, a shaving 
gas supply pipe 4c, a gas recovery pipe 4d and an exhaust pipe 
4e) are formed in the inner portion of the block main body 30. 

Further, the block main body 30 of the panel block 3 is 
formed long in a vertical direction (a direction of a front and 
back of the paper surface in Fig. 2), a block side connection 
surface 34 is approximately perpendicularly formed in a side 
surface thereof, and a plurality of panel valves 5 corresponding 
to the respective branch pipes 4 are attached to the block side 
connection surface 34 side by side in a vertical direction. 

In this case, a plurality of panel valves 5 include a steam 
supply valve 5a, a gas supply valve 5b, a shaving gas supply 
valve 5c, a gas recovery valve 5d and an exhaust valve 5e, and 
the exhaust valve 5e is arranged at a lowest position. 

The panel valve 5 is formed, as shown in Fig. 2, such that 
an inflow path 52 and an outflow path 53 communicated by a valve 
port 51 are formed in an inner portion of a valve main body 50, 
the inflow path 52 and the outflow path 53 are communicated in 
an open state of the valve port 51 provided in a valve body 54, 
and the inflow path 52 and the outflow path 53 are shut off in 
a closed state (a state shown in Fig. 2) of the valve port 51 
by the valve body 54. 

In this case, the valve body 54 is structured as a direct 
acting type piston valve which is attached to a leading end of 
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a valve stem 55, reciprocates vertically in accordance with a 
reciprocating motion of a piston (not shown) attached to an upper 
end of the valve stem 55, and opens and closes the valve port 
51. 

A valve side connection surface 56 is approximately 
perpendicularly formed in one side of an outer surface of the 
valve main body 50, and the plurality of panel valves 5 are attached 
to the block main body 30 side by side in a vertical direction 
in a state in which the valve side connection surface 56 is 
connected face to face to the block side connection surface 34. 

In this case, in the mounting portion of each of the panel 
valves 5, a first inflow port 52a to the inflow path 52 and a 
first outflow port 53a from the outflow path 53 are formed in 
the valve side connection surface 56 of the panel valve 5. 

On the other hand, a second inflow path 31a to the fluid 
supply flow path 31 or the fluid discharge flow path 32 and a 
second outflow port 33a from the auxiliary flow path 33 are formed 
in the block side connection surface 34 of the panel block 3. 

Further, the valve side connection surface 56 and the block 
side connection surface 34 are connected face to face via a gasket 
packing 6 in a state in which the first inflow port 52a and the 
second outflow port 33a are matched, and the second inflow port 
31a and the first outflow port 53a are matched. 

In this case, a stud bolt 70 is attached to the block side 
connection surface 34, and a valve mounting structure is formed 
by inserting the stud bolt 70 to a bolt mounting through hole 
57 passing through the valve main body 50 from the valve side 
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connection surface 56, and fastening a leading end thereof by 
a nut 71. 

Accordingly, in the piping structure in accordance with 
the present embodiment, since the fluid supply flow path 31 and 
the fluid discharge flow path 32 which serve as the main flow 
path are formed in the inner portion of the block main body 30 
formed long in the vertical direction, the pipes can be reduced 
at that degree, and a compact valve unit can be formed on the 
basis of a simple structure. 

Further, since a plurality of panel valves 5 are arranged 
side by side in the vertical direction in the block side connection 
surface 34 formed in the side surface of the block main body 
30, it is possible to operate each of the panel valves 5 from 
one side, so that it is possible to improve an operability and 
to easily execute a maintenance work such as a valve replacement 
or the like. 

Further, since the fluid supply flow path 31 and the fluid 
discharge flow path 32 which serve as the main flow path are 
formed in the inner portion of the block main body 30 formed 
long in the vertical direction, the drain easily flows downward. 
In the case that the exhaust valve 5e in a plurality of panel 
valves 5 is arranged at the lowest position as in the embodiment, 
it is also possible to discharge the drain flowing down to the 
lower end of the main flow path at a stroke, thus the time required 
for discharging the drain can be shorten, so that a cycle time 
for vulcanizing the tire can be shorten. 

In this case, in the embodiment mentioned above, the number 
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of the block main body 30 of the panel block 3 is set to one, 
and the fluid supply flow path 31 and the fluid discharge flow 
path 32 which serve as the main flow path are formed in the block 
main body 30, however, the structure may be made such that the 
number of the block main body is set to two, the fluid supply 
flow path serving as the main flow path is formed in one block 
main body, and the fluid discharge flow path serving as the main 
flow path is formed in the other block main body. 

Further, a plurality of panel valves are not limited to 
five valves mentioned above (the steam supply valve, the gas 
supply valve, the shaving gas supply valve, the gas recovery 
valve and the exhaust valve) , and include the other fluid 
supplying valves and the discharge valves for the other purposes 
to attach to the apparatus. 

INDUSTRIAL APPLICABILITY 

As described above, in accordance with the piping structure 
of the present invention (the first aspect) , since the piping 
structure employs the panel block in which the block main body 
is formed long in the vertical direction, and a plurality of 
panel valves are attached to the block main body of the panel 
block side by side in the vertical direction, it is possible 
to assemble in a simple structure, and it is possible to form 
in a compact valve unit. 

Furthermore, it is possible to improve an operability of 
the valve, and it is possible to easily execute the maintenance 
work such as the valve replacement and the like. 
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Further, since the main flow path is formed in the inner 
portion of the block main body formed long in the vertical 
direction, the drain easily flows down. In particular, in the 
case of arranging the panel valve connected to the exhaust pipe 
via the auxiliary flow path in a plurality of penal valves, it 
is possible to discharge the drain flowing down to the lower 
end of the main flow path at a stroke (claim 2) , and it is possible 
to shorten the time required for discharging the drain. 



10 



